Background. Although self-help interventions are effective in treating depression, less is known about the factors that determine effectiveness (i.e. moderators of effect). This study sought to determine whether the content of self-help interventions, the study populations or aspects of study design were the most important moderators.
provide the optimal balance between efficiency and effectiveness.
There is developing evidence that self-help interventions can be effective (McKendreeSmith et al. 2003 ; Anderson et al. 2005) , and they have been proposed as a key part of stepped care models of depression care in both the USA and the UK National Collaborating Centre for Mental Health, 2005) . However, evidence of effectiveness is not uniformly positive (Richards et al. 2003 ; Proudfoot et al. 2004; Mead et al. 2005) . Significant variation in clinical effectiveness beyond that expected by chance is known as heterogeneity. Heterogeneity may be reliably associated with factors such as the quality of study design, patient populations and the context of care, or may relate to differences in the design of selfhelp interventions themselves. Such factors are known as moderators of treatment effect (Baron & Kenny, 1986) . Understanding the contribution of different moderators is crucial for the interpretation of study results and the design of future interventions. Meta-regression is a technique that can be used to examine moderators. Whereas a meta-analysis combines results in order to obtain a single summary effect size, meta-regression aims to relate the size of effect to one or more characteristics of the studies involved (Thompson & Higgins, 2002) .
Several recent reviews have been conducted in this area (Bower et al. 2001 ; McKendreeSmith et al. 2003; Den Boer et al. 2004 ; Anderson et al. 2005) . Because of the paucity of studies, most have been unable to quantify key moderators. A recent review including 14 studies suggested that self-report assessments were associated with lower effect size but that severity of illness did not influence the results (Den Boer et al. 2004) . However, there were insufficient studies available for a more comprehensive analysis.
The policy focus on self-help interventions means that additional studies are published frequently, and previous reviews must be updated. The aim of the current study was to provide a systematic review of the randomized controlled trial literature to determine intervention, population and study design factors that moderate the treatment effect of self-help interventions for depression.
METHOD Objective
To use meta-regression to determine intervention, population and study design factors that moderate the treatment effect of self-help interventions for depression.
Inclusion and exclusion criteria
Because a key focus of the study was to examine the relationship between variation in study characteristics and outcomes, the inclusion criteria were deliberately kept relatively broad (Gotzsche, 2000) .
Study design
Only randomized controlled trials were eligible.
Population
Depressive disorders, depressive symptoms or psychosocial problems (e.g. stress), where depressive symptoms were measured as a primary outcome, were all included, as were studies of the prevention of depression in patients at risk. All settings were also eligible, including community, primary care, specialist out-patient and in-patient and non-clinical settings.
Interventions
There is no agreed definition of self-help, or clarity about the demarcation between selfhelp and conventional brief therapy. In general, the interventions of interest were designed to assist patients in the treatment of their depressive symptoms, using a health technology such as written information, audiotape, videotape or computer presentation. Interventions were designed to be conducted predominantly independent of professional or paraprofessional contact. There is no consensus concerning the appropriate amount of therapist contact for a treatment to be described as ' self-help'. In the UK, current treatment length for conventional brief therapy is 6-8 sessions (National Collaborating Centre for Mental Health, 2005) , and for the present review the maximum amount of professional input for self-help interventions was defined as half that found at the lower range for conventional therapy (i.e. 3 hours or less). This definition would include studies meeting published definitions of ' self-administered therapy ', 'predominantly self-help ' and ' minimal contact therapy ' (Newman et al. 2003) .
Literature search strategies
There were several methods of identifying studies for the review. A number of previous reviews had been conducted in this area (Scogin et al. 1990; Gould and Clum, 1993 ; Marrs, 1995; Cuijpers, 1997 ; Bower et al. 2001 ; McKendreeSmith et al. 2003 ; Den Boer et al. 2004; Anderson et al. 2005 ) and these were initially examined for relevant studies. A comprehensive search (without language restriction) of the Cochrane Collaboration's register of controlled trials (CENTRAL) was then undertaken to identify any studies missed by these previous reviews. The search of CENTRAL was then augmented by searches of Medline, EMBASE, CINAHL and PsycINFO for the years 2002-2005 to identify any recent additional literature that might not have been identified within CENTRAL. Searches used a mix of subject headings and free text terms for self-help interventions and depression, combined with a conventional randomized controlled trials search filter (an example search is available in the online Appendix).
Study selection and data extraction
Titles and abstracts were judged by individual researchers who identified potentially eligible studies. Full text articles were then discussed by the research team and assessed against the study inclusion criteria. When studies were judged as eligible, data were extracted from published reports by two researchers working independently, with disagreements resolved by discussion or contact with authors. For the purposes of this review, data extraction was restricted to comparisons of self-help interventions versus 'control ' groups, and comparisons with other treatments (e.g. conventional therapy) were excluded as they were comparatively rare. Control groups included a range of comparators such as attention placebos, waiting list and usual care. Data on the codes are presented in Table 1 .
Study design moderators
Three measures of internal validity were used. The first measure was concealment of allocation, which was a judgement of whether random allocation was conducted such that judgements of eligibility for the trial were made independent of knowledge of the allocation sequence (Schulz & Grimes, 2002) , a known moderator of effect size (Schulz et al. 1995) .
The other measures of internal validity were the use of an intention-to-treat analysis (Hollis & Campbell, 1999) and levels of attrition (Cook & Campbell, 1979 ; Smith et al. 1980) , using an arbitrary threshold of 80 % follow-up. Judgements were made on the basis of published information ; where information was missing, studies were rated as 'low ' quality for that category.
Two other study design issues were coded. Given that the type of assessment (self-report versus external assessor) was found to be a moderator of outcome in a previous review (Den Boer et al. 2004) , this was also coded. Finally, control groups were coded as ' attention placebos ', 'waiting list ' or 'usual care '.
Study context and population moderators
Recruitment context was coded as either 'nonclinical ' (mainly media advertisements or unselected surveys in the community) or 'clinical ' (e.g. referral from a professional in a primary care or mental health setting) or mixed. Patient populations were coded as either patients 'at risk ' for depression (e.g. recruited from particular groups, such as pregnant women, based on likely risk) or patients recruited on the basis of existing depressive symptoms. Studies including patients 'at risk ' did so on the assumption that a proportion of 'at risk ' patients would develop more severe symptoms during the study, and that the proportion would be reduced in those receiving self-help. Patients were also coded as to whether they had received a psychiatric diagnosis of depression according to a standardized scheme such as DSM-IV or ICD-10.
Intervention moderators
The type of health technology was coded as either 'written bibliotherapy ' or ' computer technology '. The theoretical model underlying the intervention was coded as either ' educational ' (when the intervention was restricted to information provision) or 'cognitive behavioural therapy ' (CBT) (when the intervention included specific descriptions of CBT techniques). Studies were coded as 'pure ' or ' guided ' self-help based on the presence or absence of therapist contact as part of the intervention. In the subset of 'guided ' studies, the background of the therapist was coded as either 'professional ' (postgraduate mental health qualification) or ' paraprofessional ' (no postgraduate mental health qualification). The mode of delivery of guidance was coded as ' face-to-face ' or ' other ' (which included telephone, email and written contact). The content of the guidance was coded as ' monitoring ', where the focus was on checking that patients had used the materials, assisting with queries about use, or where there was a specific statement that therapeutic techniques such as counselling were not used. Interventions were coded as having 'supportive ' content when the intervention involved more than simple monitoring, which might include advice from the therapist about specific problems, motivation or support.
Outcomes
Outcome measures in the studies included selfreport and external assessment, and ranged from measures of depressive symptoms to related psychological processes such as cognitive styles. Continuous measures were translated to a standardized effect size, that is mean of intervention group minus mean of control group, divided by the pooled standard deviation. Outcomes reported as dichotomous variables were translated to a standardized effect size using the logit transformation (Lipsey & Wilson, 2001) .
Many studies included multiple outcome measures, and used multiple follow-up points. The primary analysis was restricted to measures of depressive symptoms or diagnoses, and measures of related psychological processes such as cognitive styles were excluded. However, some studies still reported multiple relevant measures, and their inclusion would violate statistical assumptions about independence. In these cases, it is possible to average over multiple dependent measures, or use a single measure chosen a priori (Lipsey & Wilson, 2001 ). The latter approach was used in the current study. The frequency of use of depression measures in the entire sample was calculated, and the most frequently used measure available within any study was chosen for the primary analysis (which usually involved validated measures such as the Beck Depression Inventory, the Hamilton Rating Scale for Depression, the Centre for Epidemiological Studies -Depression Scale and the Hospital Anxiety and Depression Scale). To assess the possible effect of this choice, a secondary sensitivity analysis used those outcome measures within each trial that gave the highest and lowest standardized effect size. Data extraction was restricted to short-term outcomes, as long-term outcomes were infrequently reported. Where multiple short-term follow-ups were reported, the analysis used the longest recorded follow-up within a 6-month period. This provided a reasonable degree of consistency in terms of the length of follow-up across studies.
Analysis
Meta-regression extends conventional metaanalysis to estimate the extent to which one or more moderators in each study explain heterogeneity in treatment effect. Analyses were conducted in Stata version 9 (Stata Corporation, College Station, TX, USA), using the METAN and METAREG macros. The primary analyses were conducted on all studies initially, and then restricted to the subset of 'guided ' studies when examining the moderating effects of different types of guidance.
Where studies reported two parallel comparisons with a control group (e.g. two types of bibliotherapy versus waiting list), both comparisons were included separately, but sample sizes in the control group were halved to ensure that they were not double counted in the metaanalysis. One study reported analyses of a trial split by site (Rahe et al. 2002) , and these were treated as two separate comparisons. Two studies used factorial designs (Reid et al. 2002; Little et al. 2004) , although in both cases only one of the factorial comparisons was related to the study question and included in the analyses.
The initial meta-analyses used random effects modelling (Sutton et al. 1998) to provide a conventional pooled effect size. Random effects modelling is based on the assumption that estimates of effects are distributed randomly. Such models are superior in cases where studies are markedly heterogeneous, and are thus appropriate in the present context. Heterogeneity was measured using Cochran's test of heterogeneity, but this test provides only an assessment of the significance of heterogeneity, not its magnitude, is susceptible to the number of trials in the metaanalysis, and is difficult to interpret when comparing meta-analyses. Therefore, the I 2 statistic, which estimates the percentage of total variation across studies that can be attributed to heterogeneity rather than chance, was also calculated.
As a guide, I
2 values of 25% may be considered 'low ', 50 % 'moderate ' and 75 % 'high ' (Higgins et al. 2003) .
The main analysis of moderators of treatment effect used random effects meta-regression, which provided estimates of the relationships between moderators and outcomes in the form of a regression coefficient and related confidence intervals (CIs). This regression coefficient represents the difference in effect between trials rated on the two levels of categorical moderator variables (such as ' pure ' and 'guided ' self-help) or the change in effect associated with a one-unit increase in a continuous moderator variable (such as average session length within a trial). The permutation test was used to calculate p values (using 1000 Monte-Carlo simulations) to reduce the chance of spurious false-positive findings (Higgins & Thompson, 2004) . Initial univariate analyses were followed by estimation of a multivariate model. The amount of heterogeneity explained by moderator variables was examined by reductions in the I 2 statistic when the moderator was entered into the analysis.
Publication bias refers to the situation when published research is systematically unrepresentative of the population of completed studies (Rosenthal, 1979) , and was assessed through a funnel plot (Egger et al. 1997) , which plotted effect size against the standard error of the effect size. When an absence of small studies with small effect sizes causes asymmetry in the plot, publication bias may be present.
RESULTS
We identified 34 published studies reporting 39 relevant comparisons. Fourteen studies were identified from previous reviews, and 20 were located from the 22 383 studies identified by the new electronic database searches (the flowchart is available in the online Appendix).
Meta-analysis
Overall, the effect of self-help interventions was 'medium ' according to current convention, with a pooled standardized mean difference of 0 . 43 and 95 % CI 0 . 30-0 . 57 (Cohen, 1988 ; Lipsey, 1990) . The results are plotted in Fig. 1 . The variation in effect size (I 2 ) attributable to heterogeneity was 77 . 3 %. When the analysis was restricted to those studies using ' guided selfhelp', the pooled standardized mean difference was ' large ' according to current convention (0 . 80, 95 % CI 0 . 58-1 . 01), and the variation in effect size attributable to heterogeneity was 68 . 3%.
Meta-regression
The results of the analyses of all studies are shown in Table 2 .
Study context and population moderators
Studies involving patients recruited in nonclinical settings reported a significantly higher effect size than those in clinical populations. Two comparisons involved populations with ' stress ', and nine were with patients ' at risk ' for depression rather than suffering from existing problems. Studies with populations 'at risk ' for depression showed a significantly smaller effect size than those in patients with existing problems.
Study design moderators
There was no association between effect size and intention-to-treat analyses, or attrition rates. However, effects were significantly lower when allocation was adequately concealed, when assessment was through self-report, and when the control group was 'usual care ' or 'attention placebo' as opposed to 'waiting list '.
Intervention moderators
Studies using a 'guided ' model reported a significantly higher effect size than those using ' pure ' self-help. Interventions based on a CBT model reported a significantly higher effect size than those based on an educational model. There was no significant difference between the effect of self-help based on written bibliotherapy and those based on information technology.
When the analysis was restricted to 'guided ' studies (Table 3) , there were no significant relationships between effect size and personnel type, content of the guidance, mode of the guidance or number of sessions.
Multivariate analyses
A multivariate analysis was also conducted using any moderators with associations significant in the univariate analyses across all studies (i.e. concealment of allocation, type of assessment, type of control group, recruitment setting, population type, theoretical model, and 'guided ' versus 'pure ' self-help). Only ' guided ' versus 'pure' remained significant in the multivariate analysis (regression coefficient 0 . 36, 95% CI 0 . 05-0 . 68, p=0 . 03). No multivariate analysis was conducted restricted to 'guided ' studies as there were no significant moderators in the univariate analyses.
Secondary analyses
As noted earlier, most studies reported multiple outcomes, and the most commonly used outcomes were used in the primary analysis. An a priori secondary analysis examined the effect of including those outcome measures that gave the highest and lowest estimates of effect within each study, as opposed to the most commonly reported measure. When the highest effect sizes were used, there were no changes in the statistical significance of associations reported in Tables 2 and 3 . When the lowest effect sizes were used, recruitment context, theoretical model, concealment of allocation and type of outcome assessment were no longer significant moderators, whereas diagnosis became significant.
A post hoc secondary analysis was also conducted to assess the effect of one study that was based on an adolescent population, and demonstrated a highly positive effect size (Ackerson et al. 1998) . The statistical significance of the results reported in Tables 2 and 3 were not influenced by the exclusion of this study.
Analysis of publication bias
The funnel plot showed significant asymmetry, which suggested that publication bias might be present (Fig. 2) . The test for asymmetry among all studies was positive using Egger's test (p<0 . 001). However, publication bias was only evident among 'guided ' self-help studies (p< 0 . 0001), but was non-significant in 'pure' selfhelp studies (p=0 . 39).
DISCUSSION
The results of the overall meta-analysis concerning the effectiveness of self-help interventions are lower than previous studies, which have reported effect sizes of 1 . 36 (Anderson et al. 2005) and 0 . 84 (Den Boer et al. 2004) . The current review included significantly more studies than previous reviews, partly because new studies were published in the time between reviews, and partly because the current review used more liberal inclusion criteria. The study took a liberal approach to inclusion because the focus was on moderators of treatment effects. This led to the inclusion of studies with a wider range of interventions, including simple provision of educational booklets as well as more complex self-help technologies. A wider variety of patients were also included, such as those with diagnosed depression, depressive (2002) 0·08 (-0·20 to 0·36) Fletcher (2005) -0·36 (-1·14 to 0·43) Floyd (1998) 0·91 (0·12 to 1·70) Grime (2004) 0·26 (-0·43 to 0·95) Holdsworth (1996) 0·08 (-0·42 to 0·58) Jacob (2002) 0·66 (0·18 to 1·14) Jamison (1995) 1·33 (0·82 to 1·85) Jorm (2004) 0·09 (-0·03 to 0·21) Landreville (1997) 0·34 (-0·49 to 1·17) Little (2004) 0·10 (-0·07 to 0·28) McKendree Smith (1998) BT 0·23 (-0·69 to 1·15) McKendree Smith (1998) CBT 1·39 (0·39 to 2·39) Mead (2005) 0·19 (-0·19 to 0·58) Patten (2003) -0·10 (-0·24 to 0·04) Philpot (1996) 0·58 (0·07 to 1·10) Proudfoot (2004) 0·42 (0·11 to 0·73) (2002) -0·10 (-0·25 to 0·05) Richards (2003) 0·32 (-0·30 to 0·94) Rohen (2002) 1·15 (0·23 to 2·07) Salkovskis (2005) 0·15 (-0·25 to 0·55) Schmidt (1983) 1·78 (0·80 to 2·76) Scogin (1987) 1·14 (0·12 to 2·16) Scogin (1989) BT 1·01 (0·23 to 1·79) Scogin (1989) CBT 1·70 (0·86 to 2·54) Selmi (1990) 1·81 (0·87 to 2·75) Stump (2003) 0·61 (-0·01 to 1·23) Webster (2003) 0·13 ( symptoms, stress, and those 'at risk '. The difference in the overall effect size between the current review and previous studies may reflect variation in inclusion criteria, and these issues must be kept in mind when interpreting the results. However, the overall estimate of effect was of less interest than the analysis of moderating variables, and the present study extends the results of previous reviews by giving a more comprehensive examination of moderators. It should be noted that only guided self-help was a significant moderator of outcomes in the multivariate analysis. The interpretation of multivariate regression is complex, as the analysis takes account of the relationships between moderator variables, as well as those between the moderators and the outcome. If a variable predicts outcome in a univariate analysis but fails to reach significance in a multivariate analysis, this may not mean that it is unimportant. Nevertheless, the following discussion of variables that are only significant in the univariate analyses should be viewed with some caution, as their statistical significance may reflect statistical confounding between moderators. Concealment of allocation was a key moderator of treatment effect, replicating earlier work (Schulz et al. 1995) . Similarly, the effect of type of outcome assessment supported a previous review of self-help (Den Boer et al. 2004) . The mechanism underlying the moderating effect of the type of control group is unclear. Few studies provided detailed information about the services available to those in the control groups. However, the size of the effect does suggest caution in generalizing the results from waitinglist studies.
The finding that the interventions had a smaller effect in patients recruited from clinical settings rather than volunteers contradicts a previous review (Den Boer et al. 2004) but is in accord with a recent systematic review of brief therapy for depression (Churchill et al. 2002) . It is noteworthy that the evidence base used for self-administered treatments within the National Institute for Clinical Excellence (NICE) depression guidelines was almost entirely conducted in volunteer populations.
Overall, self-help interventions may be more effective with existing problems rather than in a preventive capacity (the difference in effect between patients with and without a diagnosed depressive disorder was marked, although statistically non-significant). It is generally supposed that self-help interventions are of greatest benefit in milder problems, but clearly the capacity to benefit in populations at risk may be smaller, such that it may be difficult to show additional benefit from any intervention compared to no treatment.
The univariate results suggested that self-help interventions should be based on CBT principles rather than education. This may be unsurprising, but has important implications, as simpler educational materials may have greater applicability to some populations, such as those with poor health literacy. It is still unclear whether other theoretical models would show equal efficacy to CBT, and it is unknown what the optimal mix is between cognitive and behavioural components.
The multivariate analysis gave clear evidence of the superiority of 'guided ' interventions, which supports current treatment guidelines (National Collaborating Centre for Mental Health, 2005) . However, when analyses were restricted to 'guided ' studies, there was no clear relationship between number of sessions and outcome, which means that no specific recommendations on the type of guidance can be given. It should be noted that the range in session length is necessarily restricted when considering self-administered interventions, and power to detect associations was limited.
There was no clear advantage associated with contact that involved 'supportive ' guidance beyond ' monitoring '. However, this finding should be treated with caution. The coding of this attribute was problematic because the exact nature of the contact was not always made clear within published reports. The study only tested a small number of moderators that were felt to be likely sources of heterogeneity, as there were concerns that testing large numbers of moderators would inflate the chance of false-positive findings. However, it is possible that other variables might be important. It should also be noted that the reliability of the coding used in the study was not assessed quantitatively.
Limitations of the study It is possible that additional studies would have been identified if the electronic database search had been extended to cover databases from inception, as previous reviews might have used different inclusion criteria or missed relevant studies. However, the search did use the CENTRAL database in the Cochrane Library, which is a comprehensive database of randomized controlled trials identified from a large number of databases without time restriction, as well as the results of handsearches of journals conducted by the Cochrane collaboration (Dickersin et al. 2002) . It has been suggested that traditional exhaustive search strategies using multiple databases are not cost-effective, as this has already been done for CENTRAL (Royle & Waugh, 2005) . It is possible that the study failed to examine sufficient grey literature sources and other methods for the identification of unpublished studies (such as contact with authors) and the funnel plot did suggest that publication bias might be present. However, there are a number of interpretations of the asymmetrical plot other than publication bias (Shadish & Baldwin, 2005) .
The analysis is limited because it is restricted to short-term outcomes. Moderators of short-term benefits may differ from those that predict enduring effects. However, studies using waiting-list controls did not generally report long-term outcomes with appropriate control groups.
The technique of meta-regression has several limitations (Thompson & Higgins, 2002) . The analysis only represents an observational association because meta-regression across trials does not have the benefits of randomization. Primary randomized controlled trials and 'dismantling ' studies (Jacobson et al. 1996) are optimal methods for examining moderators, but may not always be feasible.
Power to detect associations is limited by the number of available studies (Lambert et al. 2002) , and limitations of power are especially important in the analysis of studies using the 'guided ' model (n=24). In a small sample, outliers might have a large influence, and multivariate models might be highly sensitive to the inclusion of particular variables. Finally, some moderators (such as the number of guidance sessions) might demonstrate a relationship within trials that is not present in differences between trials (Thompson & Higgins, 2002) .
Implications of the study
The results would support the NICE recommendation about the appropriate treatment being materials based on CBT with guidance from a health professional, although the length or nature of that guidance is less clear. Other associations should be interpreted with caution, but might suggest that the particular technology used is less crucial, and that a range of delivery methods, professionals and content can be used successfully. The current results also identify key population and methodological moderators. These may be useful in determining whether the effects of self-help shown in a study completed in one context can be reasonably generalized to another.
Although the meta-regression provides some useful insights, the multivariate analysis only identified a single significant moderator. A key issue for the future is the comparison of different methods of investigation in the analysis of moderators of treatment effect. Qualitative research (Elliott et al. 1999) and process methods (Elliott, 1984) may be required to provide a more fine-grained analysis and provide more detail concerning the optimal methods of delivering self-help interventions.
